The article provides the research data on the variation of organic matter in the Jaugila Stream, which flows through drained fields fertilized with organic fertilizers. The aim of the research was to determine the effect of manure application in drainage basin to the changes of organic matter concentration in the Jaugila Stream. Water samples for chemical analysis were taken once a month from the drainage water and the river. The samples from the river were taken upsream and downstream manure fertilized fields and the drainage water -from the outlets of the drainage system, which drains the fertilized area. Water analysis was performed by the Analytical Laboratory of Chemical Analysis of the ASU Water Research Institute. BOD 7 was determined by titrometric method. The research has shown that a greater impact on the increase of BOD 7 concentrations in the Jaugila Stream was due to the stream water, saturated with the organic matter, flowing from the upstream areas, rather than the drainage water flowing into this stream from manure fertilized area. The assessment of BOD 7 concentrations according to the water quality requirements for surface waters determined that in most cases the water of the Jaugila Stream, both in above and below fertilized areas, was in a very good or good ecological status. The impact of manure fertilized areas on the organic matter concentration in the stream was determined to be minimal, as the statistical analysis of the data has shown that the difference between BOD 7 concentrations above and below fertilized areas is negligible.
Introduction
A diffuse source agricultural pollution has a big impact on the status of water bodies (Ballantine & Davies-Colley, 2014; Ilijevič et al., 2012) . Due to the intensive development of agricultural activity in the Middle Lithuanian Lowland, where the most fertile soils of Lithuania are located, the water quality of streams in this region is greatly impaired. Especially where livestock is being developed (Wen et al., 2017) . Organic fertilizers formed on the farm are spread out in the fields, but due to unfavourable meteorological conditions some of them are washed out into surface waters. A decreasing trend of water pollution in streams has recently been observed. According to the 2011 -2017 National Environmental Monitoring data, 51% of rivers and 40% of lakes in Lithuania still do not meet the criteria for good ecological status (Valstybinio..., 2016) . From the organic pollution point of view, the river water quality was determined to be slightly better, except for the Sesupe sub-basin, where high concentrations of biochemical oxygen consumption over 7 days (hereinafter -BDS 7 ) were identified, which correspond to a very bad and bad water quality (2016 m. upių..., 2016).
The Water Framework Directive obliges the EU Member States to take the necessary measures to prevent the deterioration of the status of surface and groundwater bodies and to achieve their good status by 2015 at the latest. However, if failing to do so, this term is proposed to be extended until 2021 or even until 2027 (Dėl vandenų..., 2017). The analysis of the status of the surface water bodies in Lithuania has shown that it is improving, but not enough. On the 1st February 2017, the Government of the Republic of Lithuania has adopted a resolution 'On the Approval of the Program for the Development of the Water Area During 2017 -2023' which states that the focus will be on prevention of water pollution during the mentioned period. One of the tasks is to reduce the pollution of water bodies from agricultural pollution sources.
Diffuse source pollution is greatly increased by the livestock farms, which produce large amounts of manure. To ensure a proper use of nutrients from the organic fertilizer, fertilization plans are being developed. However, the occurring natural processes are not always manageable; therefore, there are cases when nutrients are washed out of the soil. The fact that organic pollutants are in surface water can be judged by biochemical oxygen consumption concentrations: when they are high, it can be claimed that the water body is contaminated (Simon et al., 2011) . In manure fertilized fields when the drainage water is lacking oxygen, the concentration of organic matter increases (Malik, 2016) . In drained cultivated areas, such water quickly reaches the surface water bodies by drainage and contaminates them.
The aim of the research was to determine the effect of manure fertilized fields on the changes of organic matter in the Jaugila Stream.
Materials and Methods
Drainage and surface water quality research was conducted during 2008 -2012 ( Figure 1 To determine the rainfall and air temperature, data from Dotnuva Meteorology Station were used (Table 1) .
Precipitation had distributed unevenly in the object during the research period. During the whole research period, the precipitation amount was higher than the climate normals from During the wet years, 2009 and 2012, the drainage operated throughout the year, except in 2010, when, due to a very low average air tempetature in January (-10.7), February (-4.4), and March (-0.2), there was no drainage runoff. During the dry year in 2008, the drainage runoff during May -October months did not form due to 47.8 mm lower precipitation amount and 0.4°C higher air temperature compared to the climate normals. In 2011, a dry year as well, the drainage operated throughout the year (during summer-autumn time the precipitation amount was 30.7 mm higher than the climate normals), except February when the average air temperature was -7.7 °C (the climate normals: -3.3 °C).
Water samples for chemical analysis were taken once a month from the subsurface drainage system which is installed in the fertilized area and the Figure. 1. The scheme of research object. Ja -Jaugila stream's water sampling point above manure fertilized area, Jž -Jaugila stream's water sampling point below manure fertilized area, Dr -subsurface drainage outlet. Mathematical and statistical analysis of the data was performed using the computer programs MS Excel 2010 and Statistica v.5.
Results and Discussion
During the research period the concentrations of organic matter in Jaugila stream above fertilized area (Ja) changed from 0.74 to 11.1, and below it (Jž) -from 0.9 to 11.6 mg O 2 l -1 ( Figure 2 ). It was determined that in most cases the water of the Jaugila Stream, both in above and below fertilized It was found that a great impact on BOD 7 concentrations in the stream below fertilized area was due to the water flowing from the upstream area (r=0.96; t fact =73.39>t theor.95% =2.03; n=37) as well as the drainage water flowing into this stream from the fertilized area (r=0.56; t fact =4.93>F theor.95% =2.03; n=37). The following equations were derived (Table 2) :
Water temperature has a big impact on the increase in BOD 7 concentrations. The warmer the water in the stream, the higher the observed concentrations (r=0.45; t fact =3.39>t theor.95% =2.0; n=37):
here y -BOD 7 concentration in the Jaugila Stream water, below fertilized area (Jž), mg O 2 l -1 , x -water temperature in the Jaugila Stream water, below fertilized area (Jž), °C. Figure 3 shows that the maximum concentration deviations from the mean value of BOD 7 concentration were observed in autumn, summer and spring, and in winter these deviations were small. This means that, as the air was getting warmer, the concentrations of organic matter in streams increased due to the influence of the temperature, which creates conditions for different physical, chemical, biochemical and biological processes in the water (Tilickis, 2005) . The BOD 7 concentrations in streams' water begin to increase when water temperature reaches more than 5 °C (Rudzianskaitė, 2009) .
So, the seasonality is characteristic to the variations in BOD 7 concentrations in the Jaugila Stream. The highest average values were observed during spring. This is usually influenced by the concentration of suspended solids due to the increased water flow (Ebise et al., 2003) . In spring the water flows are the greatest due to the snow melting, therefore the concentrations of organic matter increase. However, they are lower than those from urbanized areas (Ghane et al., 2016) . In the point above fertilized areas (Ja) they were 3.8 and below them (Jž) -4.4 mg O 2 l -1 . Research data shows that higher average concentrations of organic matter in spring, summer and autumn were found in the Jaugila Stream in the point below fertilized area, 4.4, 3.5 and 3.0 mg O 2 l -1 respectively. Only during the winter period they were 0.1 mg O 2 l -1 lower than above fertilized area. Higher average BOD 7 concentrations in drainage water were observed in spring and winter, 2.94 and 2.5 mg O 2 l -1 respectively. In summer and autumn, they were the lowest and varied from 1.5 to 1.0 mg O 2 l -1 ( Figure 3) . A statistical analysis of each season was carried out to determine the effect of water flowing from the above fertilized areas and drainage water inflowing from the areas fertilized with organic fertilizer on the water of the Jaugila Stream in the below fertilized areas. Undoubtedly, these factors had a significant impact on the river's water, as the established relationships were very strong. The following relationships were determined during the spring, summer, autumn and winter seasons (r=0.97; F fact =58.99>F theor.95% =4.7; n=10); (r=0.89; F fact =14.63>F theor.95% =4.7; n=10); (r=0.92; F fact =17.77>F theor.95% =5.1; n=9); (r=0.93; Partial correlation showed that during the spring season, the increase in the BOD 7 concentrations in the water of Jaugila Stream below fertilized areas was due to the water coming from the above areas (r 1 =0.97), and the drainage water had no impact at all (r 2 =-0.08). During the summer and autumn seasons, the increase in organic matter in the stream was influenced both by the water coming from the above areas and drainage water, (r 1 =0.84), (r 2 =0.69) and (r 1 =0.82), (r 2 =0.52), respectively. During the winter season, the increase in the organic matter concentrations below fertilized areas was determined by water coming from the above areas (r 1 =0.85), while drainage water reduced these concentrations (r 2 =-0.33).
